Activation of Nicotinic Receptors Inhibits TNF-α-Induced Production of Pro-inflammatory Mediators Through the JAK2/STAT3 Signaling Pathway in Fibroblast-Like Synoviocytes.
It was recently demonstrated that stimulation of the nicotine receptor attenuates collagen-induced arthritis and inhibits cytokine release in mice. We elucidated the possible intracellular signaling mechanism of the cholinergic anti-inflammatory pathway in fibroblast-like synoviocytes (FLSs). Levels of interleukin (IL)-6, IL-10, and monocyte chemoattractant protein (MCP)-1 in culture supernatants of tumor necrosis factor (TNF)-α-stimulated FLSs were measured using an enzyme-linked immunosorbent assay (ELISA). FLSs were transfected with a small interfering RNA oligonucleotide (STAT3 siRNA or control siRNA). AG490, a specific inhibitor of JAK2, was added 16 h before nicotine, and blocker of nAChR was added 30 min before nicotine. Activation of signal transducers and activators of transcription (STAT) such as STAT1 and STAT3 were detected using Western blotting. Nicotine downregulated production of IL-6 and MCP-1 in RA-FLSs induced by TNFα in a concentration-dependent manner, and IL-10 levels were not significantly different after nicotine pretreatment. Nicotine-induced activation of STAT3 (but not STAT1) and deactivation of STAT3 decreased the anti-inflammatory effect of nicotine. AG490 inhibited the phosphorylation of STAT1 and STAT3 and decreased the TNF-α-induced production of pro-inflammatory mediators in RA-FLSs. A α7nAChR antagonist abrogated the anti-inflammatory effects of nicotine and suppressed STAT3 activity. In conclusion, nicotine has an anti-inflammatory effect on RA by downregulating production of IL-6 and MCP-1 in FLSs, and this is mediated through activation of the JAK2-STAT3 signal pathway.